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1 . This international preliminary examination report has been prepared by this Internationa! Preliminary Examining 
Authority and Is transmitted to the applicant according to Article 36. ^ 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

13 This report is also accompanied by ANNEXES, i.e. sheets of tlie description, claims and/sr drawings which have 
been amended and are the basis for this report and>br sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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Basis of the opinion 
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Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 
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Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, Inventive step or industrial applicability; 
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Certain documents cited 

Certain defects in the intemational application 

Certain observations on the intemational application 
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International application No. PCTAJS 03/33522 



i. Basis of the report 

1 , With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 



1-19 as originally filed 

Claims, Numbers ....... 

1 -25 as originally filed 

26-46 received on 1 4.05.2004 with letter of 1 2.05.2004 
Drawings, Sheets 

MQ-8JB as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this Item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3), 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
In the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing sucti amendments must be refened to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 








Novelty (N) 


Yes: 


Claims 


3-1 7,20,22-28,30.32-34,36-40,42-46 




No: 


Claims 


1.2,18,19,21.29,31.35,41 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


3-17,20.22-28,30,32-34.36-40,42-46 


Industrial applicability (lA) 


Yes: 


Claims 


1-46 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Prior Art 

Reference is made to the following documents: 

D1: US4935618 
D2: EP1041371 
D3: EP903566 
D4: GB2272763 
D5: US5430546 
D6: EP359360 
D7: JP601 9^6676 



Section V 

1 - Objections as to lack of clarity (Art. 6 PCT) 

The present application does not meet the requirements of article 6 PCT, because the 
independent claims are not clear. The reasons are the following : 

a) Although claims 18 and 31 have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-matter, and therefore lack conciseness. 

b) Moreover, lack of clarity of the claims as a whole arises, since the plurality of In- 
dependent claims makes it difficult, if not impossible, to detemnine the matter for which 
protection is sought, and places an undue burden on others seeking to establish the 
extent of the protection. 

c) Method claims 10, 14, 43, 45 and 46 contain all the features of method claim 1. and 
should therefore be made dependent on the latter. 

d) In claim 26, the phrase "... generating a laser beam into one the power splitter ..." is 
unclear and has been understood as meaning "... generating a laser beam into one arm 
of the power splitter The same remark applies to claim 28. 

e) In claim 40 it is not clear through which active area(s) the current flows (lines 23-24). 
Claim 40 has been understood to make reference to the arrangement shown on 
figure 1 . 
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f) Claim 42 appears to be a use claim rather than an apparatus claim. It should 
therefore be redrafted accordingly. 

g) In claim 46, the expression "incident optical" (p. 25, 1. 26) does not have a clear 
meaning, and has been understood as "incident optical radiation". 



2- Objections as to lack of novelty (Art. 33(2) PCT) 

Insofar as the claims can be understood (see the above clarity objections), the present 
application does not meet the requirements of Article 33(2) PCX, because the subject- 
matter of claims 1 , 2, 18, 19, 21 , 29, 31 , 35 and 41 is not novel. The reasons are the 
following: 

2- 1. Independent claims 1, 18, 31 

Documents D1, D2 and D3 disclose a method for detecting changes in incident optical 
radiation (D1: abstract ; D2: col. 1, 1. 13-16 ; D3: abstract) comprising the steps of 

- driving cunrent through one or more active areas of a detector (D1 : fig. 1 , photoelectric 
element 1 ; D2: fig. 3, diodes 1012, 1022, 1032...) while the incident optical radiation 
illuminates the active areas (D1 : col. 1 , 1. 28-30 ; D2: col. 11,1. 19-26 ; D3: col. 8, 1. 39- 
40), and 

- sensing voltage across one or more of the active areas, a change in the voltage being 
indicative of the changes in incident optical radiation (D1 : col. 1 , 1. 34-41 ; D2: col. 1 1 , 

I. 43-54 ; D3: col. 8, 1. 41-42). 

Hence all the features of claim 1 are already known either from D1 or D2 or D3. 

Claims 18 and 31 are apparatus claims corresponding to claim 1 , and the passages 
cited above for D1 and D2 describe the corresponding technical features. Claims 18 
and 31 are therefore not novel. 

2- 2. Dependent claims 2, 19, 21, 29, 35, 41 

Claim 2 : In D1 and D2, an observation instrument is implicit, since the step of sensing 
a voltage necessarily involves an observation instrument. 

Claim 19 : In D1 (resp. D2), +B1 (resp. element 1500) in figure 1 (resp. 3) is a constant 
voltage source (D1 : col. 1 , 1. 26 ; D2: col. 11,1. 4-5). 
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Claims 21, 35 : D3 mentions the well known technique of four point measurement (col. 
8, 1. 38-42). 

Claim 29 : Input and output electrodes are explicitly mentioned in D3 (col. 8, 1. 39-42) ; 
they are at least implicit in D1 and D2, since othenwise the devices would not function. 
Claim 41 : In D3, the active areas form a two-dimensional array (matrix of bolometers). 

3- Objections as to lack of inventive step (Art. 33(3) PCT) 

The present application does not meet the requirements of Article 33(3) PCT, because 
the subject-matter of claims 3 to 17, 20, 22 to 28, 3b, 32 to 34. 36 to 40, 42 to 46 does 
not involve an inventive step. The reasons are the following: 

3- 1. Independent claims 10, 14, 43, 45, 46 

Claims 10, 14, 43, 45 

The detection principle of the methods described in these claims (driving current 
through the active areas of a detector and sensing voltage across these active , areas) is 
already known from D1 , D2 or D3. It is then obvious that this light detection principle 
can be used in a wide range of contexts, as soon as the investigated physical 
phenomena cause changes in their surrounding optical radiation fields. The measured 
quantities are then obviously related to said physical phenomena and represent the 
evolution of the observed physical phenomenum. 

Examples of such phenomena are the motion of a surface (claims 10, 14) or the 
evolution in the relative positions or angles between two objects (claims 43, 45). 

The general context of speckle-based surface motion detection (claims 10, 14) can be 
found in D4 (p. 2, 1. 3-12 ; p. 4, 1. 11-17 ; fig. 1, 20). 

The general context of Interference or diffraction based detection of the relative 
position (claim 43) or angles (claim 45) between two objects can be found in D5 (col. 
2, 1. 9 to col. 3, I. 55). 

It would be obvious to the skilled person to combine the teachings of document D4 
(resp. D5) with the particular detection principle taught in either D1 , D2 or D3, according 
to circumstances. 

Consequently, the subject-matter of claims 10, 14, 43 and 45 can not be considered as 
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Involving an Inventive step. 
Claim 46 

In D2 (fig. 3), a plurality of active areas (1011, 1012. 1013...) are exposed to incident 
optical radiation. By reference to paragraph 2- 1 . about claims 1. 18 and 31 . the steps 
of driving current through two or more of these areas and sensing voltage across these 
areas are already disclosed in D2. The subject-matter of claim 45 seems to differ from 
the disclosure of D2 In that relative intensities of incident optical radiation are detected 
by means of voltage ratios between the different detected voltages con-esponding to 
different active areas. This Is however a trivial post-processing step for the skilled 
person, for whom the computation of voltage ratios is merely one of a plurality of 
straightfonward solutions for comparing detected signals. 

The subject-matter of claim 46 Is therefore not Inventive. 
3- 2. Dependent claims 

Claims 3 to 6, 8, 9, 11, 12, 15, 16 : These features describe well known standard 
possibilities for analyzing an electrical signal. 

Claims 7, 13, 17 : A very wide range of physical phenomena gives rise to changes in 
the surrounding optical radiation fields, which are then detected by optical radiation 
detectors. Any change in optical radiation incident on the detector is then obviously 
interpreted as representing the evolution of the physical phenomenum to be observed. 
Examples of such phenomena are the motion of a surface (as described in D4) or the 
evolution in the relative positions or angles between two objects. 
Claim 20 : This modulation technique Is part of the common technical knowledge in the 
field for the purpose of Improving signal to noise ratios. 

Claim 22 : These features have already been employed for the same purpose in a 
similar device, see document D6 (col. 4. 1. 5-46). It would be obvious to the person 
skilled In the art, namely when the same result is to be achieved, to combine the 
teachings of document D6 with the particular detection principle taught In either D1 , D2 
or D3. thereby arriving at a device according to claim 22. 
Claims 23, 25 : In D6, multi-rnode fibers are used. 

Claim 24 : This is an extension to 2 dimensions of the optical fiber sensor known from 
D6 and comes within the scope of the customary practice followed by persons skilled in 
the art, especially as the advantages thus achieved can readily be foreseen. 
Claim 26 : These features have already been employed for the same purpose in a 
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similar device, see document D7 (abstract). It would be obvious to the person skilled in 
the art, namely when the same result is to be achieved, to combine the teachings of 
document D7 with the particular detection principle taught in either D1, D2 or D3, 
thereby arriving at a device according to claim 26. 
Claim 27 : These are obvious possibilities for a power splitter. 

Claim 28 : This Is an extension to 2 dimensions of the optical fiber sensor known from 
D7 and comes within the scope of the customary practice followed by persons skilled In 
the art, especially as the advantages thus achieved can readily be foreseen. 
Claims 30, 34 : In the four point measuring arrangement of D3, a collinear 
arrangement of the electrodes and the active areas is merely one of several 
straightforwaird design possibilities for the skilled person. 
Claims 32, 33, 36 to 38 : The feature of the photoconductlve material being a 
semiconductor is trivial in the field of radiation detectors. The characteristics listed In 
claim 33 are usual practice. Claims 36 to 38 merely list obvious possibilities for linking 
the electrodes to the active areas. 

Claim 39 : The use of a chopper to block incident optical radiation on at least one of 
the active areas is well known, see D3 (coL 10, 1. 37-41). 

Claim 40 : The arrangement described in this claim (see clarity objection above) is the 
classical arrangement of a four point measurement system. 

Claim 42 : The problem to be solved by this claim seems to be the guiding of the light 
towards the detector. Using optical fibers, for example one fiber per detector, is part of 
the customary practice in the art (see for example D7). 
Claim 44 : This is trivial. 
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26. The sensor of claim 18, further compnsmg a laser, a power splitter, 

and an optical fiber coupled to the poAver splitter; the laser generating a laser beam 
into one the power splitter; the laser beam exiting the optical fiber, reflecting off of a 
surface and reentering the optical fiber to interfere with the laser beam within the 
5 optical fiber; the detector arranged to detect interfering laser radiation, as the incident 
optical radiation, from the power splitter, tiie voltage drop being indicative of motion 
of the surface. 

27. Hie sensor of daim 26, the power splitter comprising one of a multi- 
mode fiber and bulk optics power splitter. 

10 28. Tlie sensor of claim 18, further comprising one or more lasers, an array 

of power splitters, and an array of optical fibers coupled to the power splitters; the 
lasers generating one or more laser beams into one the power splitters; the laser beams 
exiting the array of optical fibers, reflecting off of one or more surfaces and reentering 
the array of optical fibers to interfere with laser beams within the optical fibers; the 

15 active areas arranged as one of a two-dimensional and three-dimensional array to 
detect interfering laser radiation, as the inddent optical radiation, from the power 
splitters, voltage drops across the active areas being indicative of motion of the 
surfaces. 

29. The sensor of claim 18, further comprising input electrodes coupled to 
20 the source to drive the current through the active areas, and ou^ut electrodes coupled 

to the electronics to sense the voltage drop across the active areas. 

30. The sensor of claim 29, the electrodes and active areas being collinear. 

31« An optical radiation detector, comprising: 
- photooonductive material forming one or more active areas; 
25 input eleclxodes for coimection to a source to drive current through the active 

areas; and 

output electrodes for connection to an observation instrument to sense voltage 
drop across one or more of the active areas. 

32. The detector of claim 31, the photoconductive material comprising a 
30 semiconductor. 
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33. The detector of claim 31, the photoconductive material comprising one 
of a ni-V semiconductor and a II-VI semiconductor, the HI- V semiconductor being 
defined by one or more components of the composition from the HI column of the 
periodic table, and one or more components of the composition from the V column, 

5 die n-VI semiconductor being defined by one or more components of the composition 
from the II column of the periodic table^ and one or more components of the 
composition from the VI colunm. 

34. The detector of claim 31, the active areas, input electrodes and output 
electrodes being collinear. 

10 35. The detector of claim 31, the detector being configured for a four-point 

measurement. 

36. The detector of claim 31, further comprising Ihe photoconductive 
material disposed between the electrodes and ihe active areas. 

37. The detector of claim 31, further comprising resistive material 
IS disposed between the electrodes and the.active areas. 

38. The detector of claim 31, further comprising semiconductive material 
disposed between the electrodes and the active areas. 

39. The detector of claim 31, furdier comprising a maslc to block incident 
optical radiation incident on at least one of die active areas. 

20 40. The detector of claim 31, the active areas comprising at least three 

active areas, wherein a first one of the active areas separates a first input electrode 
from a first output electrode, and wherein a second one of the active areas separates a 
second input electrode from a second output electrode, such that current flows from 
the first input electrode through the active area and to the second input electrode, such 

25 that tiie first input and output electrodes do not short-drcuit, and such that the second 
input and ou^ut electrodes do not short-circuit 

41. The detector of claim 31, the active areas forming one of a two- 
dimensional and three dimensional array. 
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42. The detector of claim 41, the two-dimensional and three dimensional 
array, is used to detect the output from a matching array of optical fibers. 

43. A method for assessing relative position between two objects, 
comprising: 

5 generating an interference or diffraction pattern dependent upon a distance 

between fhc two objects; and 
sensing changes in the interference or difflraction pattern to achieve optimal 

alignment between the objects by: 
driving current through one or more active areas of a detector while the 
10 interference or diffraction pattern Uluminates tfie active areas; and 

sensing voltage across one or more of the active areas, a change in the voltage 
being indicative of a cdiange in the distance between the objects. 

44. The method of claim 43, the step of generating comprising 
illuminating a gap between tiie objects with a laser. 

15 45. A method for assessing relative angles between two objects, 

comprising: 

generating an interference or diffraction pattern dependent upon an angular 

relationship between the two objects; and 
sensing changes in the interference or diffraction pattern to achieve optimal 
20 aligmnent between the objects by: 

driving current through one or more active areas of a detector while the 

interference or diffraction pattern illuminates the active areas; and 
sensing voltage across one or more of the active areas, a change in the voltage 
being indicative of a change in the angular relationship between the 
25 objects. 

46, A method for detecting the relative intensities of incident optical, 
comprising: 

driving current through two or more active areas of a detector while incident 
optical radiation illuminates the active areas; and 
30 sensing voltage across the active areas, voltage ratios across the active areas 

being indicative of intensity ratios of the inddent optical radiation. 
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Box No. VIIT (iv) DECLARATION: INVENTORSHIP (fintyfhrthepurpc^of thedesignflttopof thcUiiiecdSlftll^ 

ThBCkdaratiDnrmstcmformioth^foUan^^ s&e Notes ioBcxesNo^. VUh PWflJtofvJ 
(ir7semral)cmdihospecirtchfotestQBoxNo,VUi(nf). If&iisBax i s ttotmcd, OiisshBei sHaMnot be fnciut&d in ^ request, 

Pcdaratioii of inventorship (Rules 4.17(iv) aikI Sl^^,l(a)(iv)) 
for the purposes of the doiignatftin of the United States of America; 

I hereby dedwe that i believe I am Oic original, first and sole (if only one inventor is listed below) or Joint (if more than one inventor 
Is listed bctow) inventor of the subject matfeer which is claimed and fbr which a parent is sought. 

This declaration is dit«ctcd to the intematsonal application of which it foims a part (if fSfng declaration with application). 

This declaration is directed to iatemational application No. PCt/ , — (If ilntushing declaration pursuant 

to Rule 2$ter), 

I hereby declare that my residence, mailing address, and citp:ertship are as staled next to my nmne. 

I hereby state that I have reviewed and understand the contents of (he above-idcntiiled intemationsl application, including the claims 
cj f said application. I have identified in the rW|uesi of said application, in compliance with PCT Rule 4. 10, any claim to foreign priority^ 
and I have identified below, under the heading *T*rior Applications/' by application number^ country or Member of the World Trade 
Oiganizaiion, day, month and year of tiling^ any application tbr a patent or inventor *s certificate filed in a country other tlian the United 
States of America, including any PCT international application de&ignating at lcast<>neco(uitty Other than the United States of America, 
having a filing date bcfote that of the application on which foreign priority is claimed. 

Priur Applications; 60/420^623.. filed 23 October 2003 



I hereby acknowledge the duly to disclose information that is known by me to be material to patentability as defined by 
37 C.P.R. § 1 .56, including for continuntion-in-part replications, material in (brmation which became available between the HHng date 
of the prior applieRti<m and the PCT intcmationa] filing date ofOio eoniinuation-m-part application. 

I herchv declare that all statements made herein of my own knowledge are nruc and that all statements made on information and belief 
arc believed to be true; and farther that the^e statements weie made with the knowledge that wiUiul ftdse statements and the like so 
made are punishable by fme or imprisonment, or both, under Section 1001 ofTiile Igofthe United States Code and (hat such mUfUl 
fiUsc statements may Jeopardize the vaiidjty of the application or any patent issued tfiereoa 



Name: PhlUp,Helnz 

Residence: l^h.^^ R'y?r^y^??PA».V?ff[n99^ 

(city and cither US statc» if applicable, or cnuntry) ' * ' ' • 
Mailing Address: ?7?. ^ateS Street, #2 

vyM*?.^!x^*'.^v'??i^?'?', y?T!^9"^ 05001 

Citizenship: 

invemor's Signature: . , fir^d . Jf.^h^ Date: P?t.pber 2003 

l!L?/i* ^"'aincd in Ute request. »r if declaration is coireoted or (of slgnanire Vi^iish not'(»nt8hied in fl^^ 

added under Rule 26rer after the filing of the international declaration that is cottccted or addednnder Rule 

^llenT ^^**«"'^'*"'"^'^**^'^'*''*^*'^^'^^'^'^°<^»^<»^ filing of ihetoternationalapplSn) 

Nflmc;.^"??.9a^r? 

Residence: .^^r.PY^^s '^ew.Hampshl 

(city and cither US state, if ^licabie, or cowmy) * " * * 
Mailing Address; ,9. P^^^P.WS® 

Hanover, New Ham^^ 03765 

Citissenship: .V^'f^^ 

Inventor's Signature: C^^^-'AiP^^^^ . p^te- ^ October 2003 

A^frJl? ZTi^ut '^T^ WA'^^^^^^'l is conicted or (of^si^ature whi^h'ii'rmVoJirfiunWin'mVre^^^^ 
added wndcr Rule 26ter ai^ertfikJ filing of the intctnatioual dccl aration that is coriected or added undOTRSr26^^^^ 
^phcaaott.Tbesignatai«mwstbethatofmeinvcntor.notlhatof fdingofiheintern^CTapplffin^ 
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